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Abstract 



PROBLEM TO BE SOLVED: To obtain an image read communication unit that reduces a 
Snmunication time to suppress a communication cost from being increased and to obta.n an .mage 

S^uToN^ S!or imagTreader 27 reads a color image, a controller 24 applies compression in 
compliance with the JPEG system to the read image, and a MODEM 23 and a netoork control er 22 
SS compressed image through a communication channel. Furthermore, the controller 24 
selecte a comoression rate in response to a communication speed of the communication channel 
!?nS ttie contrdler 24 changes the compression rate of the image in response to the communication 
f P e?d o tnt Scationchannel, the transmission data ^ount can be adjusted depend.ng on the 
communication speed, a proper communication time can be ensured and the increase in the 
communication cost can be suppressed while preventing deterioration in the image. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture reading communication device characterized by having the reading means for 
reading a picture, a compression means to compress the read picture by the JPEG method, the means of 
communications that transmits the compressed picture through a communication line, and a selection 
means to choose the compressibility of a compression means according to the transmission speed of a 
communication line. 

[Claim 2] It is the picture reading communication device according to claim 1 characterized by a 
selection means changing the compressibility of a compression means into the compressibility according 
to the transmission speed after change when the aforementioned transmission speed changes. 
[Claim 3] The picture reading communication device characterized by having the reading means for 
reading a picture, a compression means to compress the read picture by the JPEG method, the means of 
communications that transmits the compressed picture through a communication line, and a selection 
means to choose the compressibility of a compression means according to the telex-rate gold of a 
communication line. 

[Claim 4] It is the picture reading communication device according to claim 3 characterized by a 
selection means choosing small compressibility when telex-rate gold is a fixed system. 
[Claim 5] It is the picture reading communication device according to claim 3 characterized by a 
selection means choosing small compressibility when telex -rate gold is decided per pagination of a 
transmitting picture. 

[Claim 6] It is the picture reading communication device according to claim 3 characterized by changing 
a selection means into the compressibility according to the telex-rate gold which changed the 
compressibility of a compression means when telex-rate gold changes with time zones. 
[Claim 7] The picture reading communication device according to claim 3 characterized by telex-rate 
gold differing according to distance with the other party communication device. 

[Claim 8] The aforementioned selection means is a picture reading communication device characterized 
by the ability to realize all the functions indicated by claims 1-7, and set up each function effectively or 
invalid by the user. 

[Claim 9] The picture reading correspondence procedure characterized by providing the following The 
process which reads a picture The process connected to a communication line in either of two or more 
transmission speed specified gradually The process which chooses a quantization table according to the 
transmission speed of the communication line connected among the quantization tables for compressing 
a picture, respectively with two or more compressibility specified gradually The process compressed on 
the quantization table which had the read picture chosen, and the process which transmits the 
quantization table used for the compressed picture and compression 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the picture reading 
communication device and picture reading correspondence procedure which compress the read picture 
by the JPEG method and are transmitted through a communication line. 
[0002] 

[Description of the Prior Art] It performs because compression of a JPEG method carries out DCT 
(discrete cosine transform) of the subject-copy image, breaks the changed DCT coefficient on a 
quantization table and performs rounding-off processing. In compression of such a JPEG method, the 
compressibility of the compression picture over a subject-copy image can be changed by setup of a 
quantization table. However, if compressibility becomes large, degradation of the picture reproduced 
will become large. In addition, the advanced technology about image transformation is shown below. 
[0003] The facsimile apparatus indicated by JP,6-217099,A is monochrome binary facsimile, and 
changes the read drawing information into the picture of the selected resolution. 
[0004] The facsimile apparatus indicated by JP,9-270909,A is monochrome binary facsimile, and 
changes the linear density of the read picture. 

[0005] The image data compression restoration equipment indicated by JP,6-6607,A chooses either high 

speed storage and a slow memory, and performs compression or restoration of image data. 

[0006] The facsimile apparatus indicated by JP,7-99584,A is changed and transmitted to the picture of 

the color number which specified the picture which should be transmitted. 

[0007] 

[Problem(s) to be Solved by the Invention] In recent years, the capacity of transmission data is also 
increasing with the improvement in a performance of storage and a communication device. Since 
especially the facsimile apparatus that transmits a color picture needs to transmit the image data of three- 
primary-colors each color at least as compared with the facsimile apparatus which transmits a 
monochrome binary picture, the transmission amount of data increases. Moreover, since the halftone of 
a color picture is expressed with a multiple value, the transmission amount of data increases further. 
Thus, if the transmission amount of data increases, large increase of a transmission time and 
communication costs is also difficult to avoid. Moreover, if the transmission speed of a modem carries 
out a fall back and turns into a late transmission speed at the time of transmission of image data, the 
transmission time of data and communication costs will increase further. 

[0008] The purpose of this invention is offering the picture reading communication device and picture 
reading correspondence procedure which shorten communication time and can suppress increase of 
communication costs. 
[0009] 

[Means for Solving the Problem] this invention is a picture reading communication device characterized 
by having the reading means for reading a picture, a compression means to compress the read picture by 
the JPEG method, the means of communications that transmits the compressed picture through a 
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communication line, and a selection means to choose the compressibility of a compression means 
according to the transmission speed of a communication line. 

[0010] If this invention is followed, since the compressibility of a picture will be changed according to 
the transmission speed of a communication line in the picture reading communication device which 
performs read of a picture, compression, and transmission one by one, the transmission amount of data 
can be adjusted according to transmission speed. For example, when transmission speed is slow, the 
large quantization table of compressibility is chosen, the transmission amount of data is reduced, and 
communication time can be shortened. On the other hand, when transmission speed is quick, the small 
quantization table of compressibility is chosen, the transmission amount of data is increased, and 
degradation of a picture can be prevented. Thus, by adjusting the transmission amount of data, suitable 
communication time is securable, and increase of traffic can be suppressed, preventing degradation of a 
picture. 

[001 1] Moreover, this invention is characterized by a selection means changing the compressibility of a 
compression means into the compressibility according to the transmission speed after change, when the 
aforementioned transmission speed changes. 

[0012] Since compressibility will also be changed by the fall back under training of a modem etc. 
according to change of transmission speed when transmission speed changes if this invention is 
followed, extension of the communication time by change of transmission speed can be prevented, and 
increase of traffic can be suppressed. 

[0013] Moreover, this invention is a picture reading communication device characterized by having the 
reading means for reading a picture, a compression means to compress the read picture by the JPEG 
method, the means of communications that transmits the compressed picture through a communication 
line, and a selection means to choose the compressibility of a compression means according to the telex- 
rate gold of a communication line. 

[0014] If this invention is followed, since the compressibility of a picture will be changed according to 
the tariff structure of a communication line, the transmission amount of data can be adjusted according 
to telex-rate gold. For example, when the tariff structure is a **** system, the large quantization table of 
compressibility is chosen, the transmission amount of data is reduced, and communication time can be 
shortened. On the other hand, when the tariff structure is a fixed system, the small quantization table of 
compressibility is chosen, the transmission amount of data is increased, and degradation of a picture can 
be prevented. Thus, increase of traffic can be suppressed by adjusting the transmission amount of data, 
preventing degradation of a picture. 

[0015] Moreover, this invention is characterized by a selection means choosing small compressibility, 
when telex-rate gold is a fixed system. 

[0016] If this invention is followed, since a picture will be compressed with the small compressibility 
which gave priority to quality of image in the case of the fixed system charge to which traffic does not 
depend on the transmission amount of data, degradation of a picture can be prevented. 
[0017] Moreover, this invention is characterized by a selection means choosing small compressibility, 
when telex-rate gold is decided per pagination of a transmitting picture. 

[0018] Since a picture is compressed with the small compressibility which gave priority to quality of 
image when traffic will be the tariff structure of the pagination unit which does not depend on the 
picture size of each page, if this invention is followed, degradation of a picture can be prevented. 
[0019] Moreover, when, as for this invention, telex-rate gold changes with time zones, a selection means 
is characterized by changing the compressibility of a compression means into the compressibility 
according to the telex-rate gold which changed. 

[0020] Since compressibility is also changed according to change of transmission speed when following 
this invention and telex-rate gold changes in the tariff structure which changes with time zones, by the 
time zone, communication time can prevent a bird clapper for a long time, and can suppress increase of 
traffic. 

[0021] Moreover, this invention is characterized by telex-rate gold differing according to distance with 
the other party communication device. 
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[0022] If this invention is followed, since telex-rate gold will differ according to distance with the other 
party communication device and the compressibility of a picture will be chosen according to telex-rate 
gold as mentioned above, according to distance with a partner, compressibility is chosen after all. 
Therefore, increase of traffic can be suppressed even if it is the case where telex-rate gold differs 
according to distance with a partner. 

[0023] Moreover, this invention is a picture reading communication device characterized by the ability 
for the aforementioned selection means to realize all the above-mentioned functions, and set up each 
function effectively or invalid by the user. 

[0024] If this invention is followed, effective or the compressibility which was more suitable for a user's 
needs — since a user can choose an invalid, even if traffic starts by the color picture etc. according to a 
situation, quality-of-image priority can be chosen - of each above-mentioned function can be chosen. 
[0025] Moreover, the process which connects this invention to a communication line in either of two or 
more transmission speed gradually specified as the process which reads a picture, The process which 
chooses a quantization table according to the transmission speed of the communication line connected 
among the quantization tables for compressing a picture, respectively with two or more compressibility 
specified gradually, It is the picture reading correspondence procedure characterized by including the 
process compressed on the quantization table which had the read picture chosen, and the process which 
transmits the quantization table used for the compressed picture and compression. 
[0026] If this invention is followed, after transmission speed will be decided by connecting with a 
communication line, the quantization table of compressibility according to the transmission speed is 
chosen. For example, in the communication procedure of facsimile, since connection with a 
communication line is established before the phase C which transmits image data, compressibility can 
be chosen according to a settled transmission speed. Thus, since compressibility can be appropriately 
chosen when transmission speed has been discerned, increase of communication time and traffic can be 
suppressed certainly. 
[0027] 

[Embodiments of the Invention] Drawing 1 is the block diagram showing the electric composition of the 
color facsimile equipment which is 1 operation gestalt of this invention. Color facsimile equipment is 
equipped with a network control unit 22, a modem 23, a control unit 24, the color picture storage 25, the 
color printer 26, the color picture reader 27, display 212, etc. A line network 21 is changed to a headset 
211 and a modem 23, and a network control unit 22 connects while supervising the line networks 21, 
such as a telephone network. A modem 23 restores to the analog signal of a line network 21 to the 
digital signal of a picture while modulating the digital signal of a picture to the analog signal suitable for 
the line network 21. 

[0028] With the signal which shows the input from the operation button 29 by the user, and the dial 
button 210, directions information, the information from a line network 21, and the state from each unit 
of equipment, a control unit 24 suits storage 28 and it waits for it, and operation of equipment is 
decided, operation is directed to each unit, and it sends out a signal required for a line network 21, and 
directs the display of information and guidance to display 212. Furthermore, a control unit 24 performs 
the data compression of a picture signal, and extension. Compression and extension of data are 
performed by MR (ModifiedRelative Element Address Designate) which is MH (Modified Huffman) 
method and two dimensional coding which are a single dimension coding method, and the JPEG (Joint 
Photographic Coding ExpertsGroup) method of ITU-T (International Telecommunication Union- 
telecommunication standardization section) advice. Moreover, it has the function to change mutually the 
color picture expressed with the color coordinate of the color coordinate expressed by the RGB (red, 
green, blue) three primary colors which are the three primary colors of the color addition used at the 
time of picture read, the color coordinate expressed by the CMY (cyanogen, Magenta, yellow) three 
primary colors which are the three primary colors of subtractive color used for printing and L* used at 
the time of transmission and reception, a*, and b*. 

[0029] The color picture storage 25 is the unit which memorizes the received picture, the picture read by 
the color picture reader 27, and the facsimile apparatus which equipped this unit can give advanced 
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functions, such as a transfer of a picture, and the multiple address. 

[0030] The printing mechanism which needs to print a color picture and can print color pictures, such as 
a color ink jet printer, a color electrostatic printer, and a color thermal imprint printer, is used for the 
color printer 26. 

[0031] As a mechanism which prints a color picture, there are a method in which the three primary 
colors of each pixel have the gradation of a multi-stage story, and a method with which each color can 
express only two gradation of the existence of a dot like the usual ink-jet method like the silver salt film 
of a photograph, and a sublimated type thermal imprint method. By the latter method, in order to express 
halftone, false halftone expression of a dither method, an error diffusion method, etc. is utilized. When 
[ than the number of dots of the picture which the number of dots of a printer received ] more, the 
received picture is doubled with the resolution of a printer and it distributes to each dot. About an empty 
dot, by the interpolation method, the concentration of each color in three primary colors (C, M, Y) is 
determined, and for every primary color, it is the technique of the aforementioned false halftone and 
either of binary, i.e., the existence of printing, is determined for every printing dot. 
[0032] The color picture reader 27 reads a color picture using photo-electric-translation sensors which 
turned on the light source of three colors, for example, Light Emitting Diode, (light emitting diode), the 
fluorescent lamp, etc. one by one for every 1 read line, or equipped the color filter of three colors, 
respectively, such as CCD (charge-coupled device) of 3 classification by color. 
[0033] Drawing 2 is a flow chart which shows the procedure which compresses and transmits a color 
picture by the JPEG method. Since there is combination of much alternative and all cannot be mentioned 
when transmitting a color picture, only the most standard procedure is shown here. However, this 
invention shall not lose the effectiveness to the alternative of the many. 

[0034] In Step al, if processing is started, in the following step a2, a color picture will be read by the 
color picture reader 27, and it will memorize to the color picture storage 25. Read of a picture is 
performed by the resolution of 200dpi(dot per inch) x200dpi, and the halftone of gradation with a color 
[ each ] of 8 bits. Usually, the memorized color picture is expressed with the color coordinate of RGB, 
and is changed into a L*a*b* color coordinate in the following step a3 using a control unit 24 and 
storage 28. 

[0035] Next, in Step a4, main scanning direction and the direction of vertical scanning compress a* 
component of a color difference component, and b* component into half resolution for L* component 
which is the degree component of** in resolution as it is. Next, in Step a5, it starts changed brightness 
component L*, color difference component a*, and 1 block b* at a time for every component. 1 block 
consists of 8 dots arranged in main scanning direction and the direction of vertical scanning. Next, in 
Step a6, DCT (discrete cosine transform) is given for every started block, and a two-dimensional 
frequency distribution matrix is acquired. 

[0036] Next, in Step a7, the division of the frequency distribution matrix is carried out on a quantization 
table, and rounding-off processing is performed. If the compressibility of a picture changes and high 
compressibility is adopted with the value of a quantization table, although high-speed transmission will 
become possible, degradation of the quality of a picture becomes large. On the contrary, if 
compressibility is made low, there is little degradation of a picture. In this invention, variety preparation 
of the quantization table is carried out, and selection use of the quantization table is carried out 
according to the state of a circuit. 

[0037] Next, in Step a8, the two-dimensional frequency distribution matrix of the picture which received 
rounding-off processing is changed into the coded data compressed on the Huffman table. Next, in Step 
a9, coded data is transmitted to a reception place with a quantization table and the Huffman table, and 
processing is ended in the last step a 10. 

[0038] In addition, the communication device of the same composition as the color facsimile equipment 
of drawin g 1 is arranged at a reception place. The communication device of a reception place follows the 
flow chart of drawing 2 conversely, restores a subject-copy image, and changes and prints it on the 
CMY color coordinate suitable for the color printer 26. 

[0039] Drawin g 3 is a flow chart which shows the selection method of a quantization table. In Step bl, if 
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transmission of a color picture is started, it will go into the call connection procedure of Phase A shown 
in Steps b2-b6. That what is necessary is for account of color picture 100 million equipment 25 just to 
memorize by the time compression of a picture starts, it is the problem of a design of color facsimile 
equipment in which stage it is read, and the color picture read by the color picture reader 27 is not 
regulated. In Phase A, although a transmission place is dialed, a transmission place and a use circuit 
become clear with this dial signal. It is judged by the dialed number which circuit the circuit used is. 
[0040] When a communication line is a dedicated line, in order to pay a fixed rental fee regardless of 
communication time, the compression method which gives priority to quality of image is chosen. In Step 
b2, judgment serves as YES, and this can be attained by fixing to the table of picture priority of a 
quantization table list in Step b5. Moreover, although this can also be judged by the number to be dialed 
when accounting of a **-JI unit is performed like a facsimile network, in Step b3, judgment serves as 
YES, and a quantization table can be attained by fixing to picture priority in Step b5. 
[0041] Drawin g 4 is drawing showing the correspondence relation between transmission speed 41 and 
the quantization table 42. The correspondence relation of drawin g 4 includes the case where a modem 
carries out a fall back. The quantization table for picture compression is prepared two or more kinds 
from quality-of-image priority (for example, the table A) to speed priority. In Step b5 of drawing 3 , 
when it fixes a quantization table to quality-of-image priority, the quantization table 42 is made 
unrelated to transmission speed. For example, Table A is made to correspond to all transmission speed. 
[0042] When both judgment in Steps b2 and b3 of drawin g 3 is NO(s), it is considered the usual public 
line use and a quantization table list is corrected in the following step b4 according to communication 
costs. Phonecall charges will be judged by the area code of a transmitting side and a receiving side if a 
public telephone network is used. Furthermore, a near area is specified in the number of 1-2 figures of 
heads following 0 of area code. Phonecall charges are judged with the combination of the area code of 
such a transmitting side and a receiving side. According to these phonecall charges, the quantization 
table 42 of the quantization table list of drawing 4 is rewritten, and it sets up so that it may become 
suitable phonecall charges. For example, at a long range, it shifts that the head of the quantization table 
42 of drawin g 4 is Table A to the one where transmission speed is earlier. 

[0043] Moreover, what is necessary is just to rewrite a quantization table so that phonecall charges may 
become about the same by the time zone when [ of a time zone ] phonecall charges therefore differ. 
[0044] In Step b6 of drawin g 3 , after Phase A is completed, in the following step b7, it shifts to Phase 
B. In Phase B, DIS (digital recognition signal) which shows the capacity of a call-ed communication 
terminal to a call-ed communication terminal is transmitted to a call origination terminal. By this, a call 
origination terminal sets up communicative conditions based on the signal, and tells a called station 
about the setup by DCS (digital instruction signal). The contents of a setting are conditions required for 
sending of color pictures, such as selection of one half of compression of the resolution of the color 
difference element of selection in resolution besides the transmission speed of a modem, and the full 
color mode, selection of compressibility, adoption of error correcting system, the selection that sets the 
gradation of halftone to 8 bits, a*, and b*, etc. 

[0045] A setup of transmitting conditions is completed, it progresses to the following step b9, and a 
modem is trained. When it is not the minimum speed further, judgment serves as NO, and judgment of 
Step bl2 serves as NO, and modem speed carries out 1 rank fall back, and returns [ in / the following 
step blO / when training of a modem goes wrong ] to the conditioning of Phase B again. When 
transmission speed is the minimum speed, it is set to YES, and in Step bl4, judgment of Step bl2 opens 
a circuit wide, interrupts communication, and shifts to the standby state of Step bl6. 
[0046] When training is successful, judgment of Step blO serves as YES, and chooses the quantization 
table corresponding to modem speed from the quantization table list of drawing 4 in Step bl 1. For 
example, in drawing 4 , when modem speed is the transmission speed 43 of M 14.4kbps M , the quantization 
table to be used will choose the table 44 of "G." In Step bl5, if transmission is completed, it will shift to 
the standby state of Step M6. 

[0047] Thus, by the selection method of the quantization table shown in drawin g 3 , since suitable 
compressibility is chosen, a picture can be compressed even into the amount of data which suited the 
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communication state, a transmission load can be reduced, and increase of traffic can be suppressed. 
[0048] In addition, various kinds of compressibility optional features mentioned above are selectable in 
effective or an invalid by the user. For example, even if time and costs start communication, when it 
must send by picture priority, for a certain reason, in this way, it can reply to a user's needs and 
operability can be improved [ make / selectable / a user / an invalid / effective or / of a setup of each 
function ]. A setup can be interactively performed using display 212, the operation button 29, and the 
dial button 210. 
[0049] 

[Effect of the Invention] According to this invention, increase of traffic can be suppressed by changing 
the compressibility of a picture according to the transmission speed of a communication line as 
mentioned above, being able to secure suitable communication time and preventing degradation of a 
picture. 

[0050] Moreover, when transmission speed changes, by changing compressibility according to change 
of transmission speed, extension of the communication time by change of transmission speed can be 
prevented, and increase of traffic can be suppressed. 

[0051] Moreover, increase of traffic can be suppressed by changing the compressibility of a picture 
according to the tariff structure of a communication line, preventing degradation of a picture. 
[0052] Moreover, in the case of the telex-rate gold of a fixed system, degradation of a picture can be 
prevented by compressing a picture with the small compressibility which gave priority to quality of 
image. 

[0053] Moreover, when it is the tariff structure of a pagination unit, degradation of a picture can be 
prevented by compressing a picture with the small compressibility which gave priority to quality of 
image. 

[0054] Moreover, since compressibility is also changed according to change of transmission speed when 
telex-rate gold changes in the tariff structure which changes with time zones, by the time zone, 
communication time can prevent a bird clapper for a long time, and can suppress increase of traffic. 
[0055] Moreover, increase of traffic can be suppressed even if it is the case where telex-rate gold differs 
according to distance with a partner. 

[0056] Moreover, effective or the compressibility which was more suitable for a user's needs by making 
an invalid selectable by the user of each above-mentioned function can be chosen. 
[0057] Moreover, after transmission speed was decided by connecting with a communication line, when 
transmission speed has been discerned by choosing the quantization table of compressibility according 
to the transmission speed, compressibility can be chosen appropriately, and increase of communication 
time and traffic can be suppressed certainly. 



[Translation done.] 
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